FORT DEVENS

SITE INVESTIGATION
FOR GROUPS 2,7 &
HISTORIC GAS STATIONS

- US. Army
- Environmental .
Center - ? REVISED FINAL SITE INVESTIGATION REPORT
o DATA ITEM A009
VOLUME IV OF IV

APPENDICES E THROUGH L

CONTRACT DAAA15-91-D-0008

U.S. ARMY ENVIRONMENTAL CENTER
ABERDEEN PROVING GROUND, MARYLAND

OCTOBER 1995

baswre QUALITY INSPECGTED §

PRINTED ON RECYCLED PAPER

B i e

DISTRIEDTYOW $YATERRT 1

Lpproved for pblic redenog
Distribution Urimited

AEC Form 45, 1 Feb 93 replaces THAMA Form 45 which is obsolete.



FORT DEVENS
REVISED FINAL SITE INVESTIGATION REPORT
GROUPS 2, 7 & HISTORIC GAS STATIONS

Volume IV of IV
Appendices E Through L

Prepared for:

U.S. Army Environmental Center
Aberdeen Proving Ground, Maryland

Prepared by:

ABB Environmental Services, Inc.
110 Free Street
Portland, Maine 04112

Distribution unlimited approved for public release.

19970820 138

[DWEC Y LTIPEUTED 8

OCTOBER 1995



APPENDIX E

LABORATORY QC RESULTS

ABB Environmental Services, Inc.

W0039366APP.CVR 7053-07




APPENDIX E

FORT DEVENS
SITE INVESTIGATION REPORT

ANALYTICAL DATA QUALITY REPORT

E.1.0 INTRODUCTION

Data quality evaluations for off-site laboratory data collected during the 1992 SI, and
1993 SSI for Groups 2 and 7 are presented in this Appendix. Soil, sediment, and
groundwater samples were collected during both field events.

Soil, sediment, and groundwater samples collected during the SI and SSI were
analyzed in a USAEC performance demonstrated laboratory for Fort Devens Project
Analyte List (PAL) analytes. Off-site laboratory analyses for the PAL organics and
inorganics are considered approximately equivalent to USEPA analytical support
Level III quality data. :

Soil and groundwater samples were also analyzed in the field during the SI and SSL
Target analytes for these programs are presented in Section 3.0.

A list of USAEC performance demonstrated methods used by ESE during each
phase are provided in Table E1. The table includes a description of the methods
used as well as equivalent EPA methods, where they exist. All methods were
performed by ESE using the 1990 USATHAMA QA Plan (USATHAMA 1990). The
method numbers (i.e., method JS16) are specific to the method and to the particular
laboratory doing the analyses. As described in Section 3.2.3, the laboratory must
document proficiency using each of the methods by meeting strict USAEC
performance protocols. Once the laboratory has demonstrated proficiency, they
become qualified to perform that particular method. It is through this performance
demonstration process that certified reporting limits (CRLS) were established. CRLs
for particular compounds and elements are presented in Tables E2 through E8.

Section 2.0 of this Appendix presents results of off-site laboratory method blank and
field QC blank (field blanks, rinse blanks, and trip blanks) results. The information
presented on analytes detected in blanks was used to identify potential false positive
contaminants in contamination assessments presented in this Revised SI Report.

ABB Environmental Services, Inc.
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Data for field programs conducted in 1992 and 1993 are presented in separate
subsections.

Section 3.0 of this Appendix presents results from matrix spike (MS) and field
duplicate analyses. MS and field duplicate results are used to access the accuracy
and precision of the analytical measurements. '

E.2.0 QUALITY CONTROL BLANK RESULTS

A quality control review was completed for method blanks, rinsate blanks and trip
blanks associated with off-site analytical samples collected from Groups 2 and 7 SAs.
Quality control blank from the 1992 SI and 1993 SSI field events are evaluated. The
goal of this discussion is to provide data from method and field quality control blanks
to be used to identify possible field sampling or off-site laboratory related
contaminants which have been reported in the results for samples collected from the
Groups 2 and 7 SAs.

E.2.1 LABORATORY METHOD BLANKS

Method blanks were analyzed at the off-site laboratory with each lot of samples to
evaluate if sample processing and analysis resulted in contamination of samples.
Both water and soil matrices were used for this evaluation. Method blanks were
sorted by lot number. Those lots that correspond to samples collected during the SI
and SSI were included in the method blank assessment. Method blanks were
analyzed for USAEC analytical methods for the following chemical classes of
analytes: inorganics, VOCs, SVOCs, pesticides, PCBs, certified wet chemistry
procedures, and explosives. Other analyses employed standard USEPA methods
(USEPA, 1983) including TDS, TSS, alkalinity, TOC, hardness and TPHC.

E2.1.1 1992 SI

Method blanks were performed on both water and soil samples using the following
methodologies: inorganics in water and soil (USAEC Methods SB01, SD09, SD20,
SD21, SD22, SD28, SS10, JB01, JD15, JD17, JD19, JD24, JD25, JS16), VOCs in
water and soil (USAEC Methods UM20 and 1L.M19), SVOCs in water and soil
(USAEC Methods UM18 and LM18), pesticides in water and soil (USAEC
Methods UH13 and LH10), PCBs in water and soil (USAEC methods UH02 and
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LH16), explosives in water and soil (USAEC Methods UW32, UW19 and LW12),
nitrate/nitrite as nitrogen in water (USAEC Method TF22), total Kjeldahl nitrogen
(USAEC Method TF26), total phosphate in water (USAEC Method TF27), and
chloride/sulfate ion in water (USAEC Method TT10). Other analyses that were
employed using standard USEPA methods include TSS, alkalinity, TOC, hardness
and TPHC. Method blank data from the 1992 Fort Devens SI are presented in
Table E9.

Inorganics. Two aqueous method blanks were analyzed by the laboratory for the
detection of inorganics in water. Forty seven of forty eight (98%) possible results
were below the Certified Reporting Limit (CRL). Lead was detected in one blank
at 3.2 ug/L.

Twelve of a possible twenty-six results (46%) were reported at below CRLs.
Elements detected in the soil are summarized below:

I o CRL 'REPORTED CONCENTRATION ?!
‘ELEMENT 3 - (pg/g) : wafg) - -]
Al 2.35 1300
Ba 5.18 8.0
Ca 100 11700
Cr 4.05 4.8
Cu 0.965 19
Fe 3.68 1770
K - 100 330
Mg . 100 1660
Na 100 3040
Pb 1.71 1.79
Zn 8.03 9.1

Soil method blanks analyses were conducted by the laboratory using a USAEC
approved soil as the matrix. A Tampa Bay soil type was used. The high frequency
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and concentrations of many of the inorganics are due to background levels inherent
in this soil type. These results are not interpreted to be indicative of gross laboratory
contamination. Based on aqueous method blank analyses the laboratory was free of
introduced inorganic contamination.

VOCs. Two water method blanks were analyzed for VOC contamination by
Method UM20. Seventy-five of seventy-eight (96%) possible aqueous VOC results
were concentrations below CRLs. Two compounds, methylene chloride and
chloroform, were detected above the CRL. Methylene chloride was reported at
4.6 ug/L in one aqueous method blank. Chloroform was detected in both water
method blanks at 0.91 and 1.1 ug/L. Methylene chloride is a solvent used frequently
by commercial laboratories. Chloroform is a compound frequently produced in
chlorinated drinking water supplies. Chloroform and methylene chloride are likely
present as a result of laboratory contamination.

Four soil method blanks were analyzed for VOCs by Method LM19. One hundred
thirteen of one hundred seventeen (97%) possible soil VOC method blank results
were concentrations below CRL. Three VOCs were found at low concentrations in
the soil method blanks. These are acetone, trichlorofluoromethane, and chloroform.
Acetone and trichlorofluoromethane were reported in one of the four soil method
blanks. Acetone was detected at 0.027 ug/g and trichlorofluoromethane was detected
at 0.008 pg/g. Both of these compounds are considered by the USEPA to be
common laboratory contaminants (USEPA 1991). Chloroform was detected in two
of four soil method blanks. The concentrations at which chloroform was reported
were 0.001 pg/g and 0.002 pug/g. The blank results indicate that low concentrations
of chloroform, acetone and trichlorofluoromethane reported in samples may have
been introduced during laboratory handling.

SVOCs. Method blanks were analyzed to determine whether SVOC compounds
were introduced during the sample preparation process. Soil and water blanks were
prepared using Methods LM18 and UM18, respectively.

Three aqueous method blanks were analyzed for SVOC contamination. Two
hundred ninety of two hundred ninety-one (99%) possible results were concentrations
below CRLs. The only compound detected in any of the three method blanks was
bis(2-ethylhexyl)phthalate. It was detected in one water method blank at 6.0 ug/L.
Bis(2-ethylhexyl)phthalate is considered by the USEPA to be a common laboratory
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contaminant (USEPA, 1991). Sample results with similar concentrations of bis(2-
ethylhexyl)phthalate may represent laboratory contamination.

Three soil method blanks were analyzed for SVOC contamination. Two hundred

ninety-one of the two hundred ninety-two (99.6%) possible SVOC results were

concentrations below CRLs. The only SVOC compound detected was di-N-butyl

phthalate. Di-N-butyl phthalate was detected in one blank out of three at 0.09 ug/g.
Di-N-butyl phthalate belongs to the family of phthalate esters identified by the

USEPA as common laboratory contaminants.

Pesticides/PCBs. Three aqueous method blanks were used to determine if pesticide
or PCB compounds were introduced during laboratory preparation and handling.
One hundred percent of the aqueous pesticide/PCB method blank results were
concentrations below CRL values.

Three soil method blanks were analyzed for pesticide/PCB contamination. Fifty-five
of fifty-eight (95%) possible results were concentrations below CRL values.
Compounds which were detected using method LH10 included the pesticides alpha-
chlordane, gamma-chlordane and heptachlor. All three detected pesticide
compounds were reported at a frequency of one of three soil method blanks. The
concentrations at which each of the pesticides were detected are as follows: alpha-
chlordane at 0.006 ug/g, gamma-chlordane at 0.041 pg/g, and heptachlor at
0.032 ug/g. The concentrations reported for these compounds represent low-level
contamination that was either present in the soil media used for the method blank
or was introduced during laboratory activities. All detections for these compounds
occurred in the lot AVB. These compounds were not detected in samples from this
lot.

Explosives. One aqueous method blank was analyzed for explosive compounds using
USAEC Method UW32. No explosive analytes were detected above CRLs. In
addition, two aqueous method blanks were analyzed for PETN and nitroglycerine
using USAEC Method UW19. All results for this analysis were below CRLs. One
soil method blank was analyzed for explosive compounds using USAEC Method
LWI2. No explosive analytes were detected above CRL. Both soil and water
method blank data indicate that concentrations of explosive compounds were not
influenced by laboratory activities.

ABB Environmental Services, Inc.
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Nitrites/Nitrates as Nitrogen and Total Kjeldahl Nitrogen. Two method blanks were

analyzed in association with nitrate/nitrite and Kjeldahl nitrogen water samples. One
hundred percent of the concentrations reported for both analyses were below CRL.
This indicates that sample concentrations for nitrate/nitrite as nitrogen and Kjeldahl
nitrogen were not influenced by laboratory activities.

Phosphates. One water method blank was analyzed for concentrations of phosphates.
The concentration of phosphate for this blank was reported at below CRL. This
indicates that phosphate ion concentrations in sample results were not influenced by

laboratory activities.

Chloride/Sulfate Ions. Two method blanks ‘were analyzed for chloride and sulfate
ion laboratory contamination. One hundred percent of the sulfate and chloride ion
concentrations reported for these blanks were below CRLs. This indicates that
sample results for these parameters were not influenced by laboratory activities.

USEPA Methods. Method blanks were analyzed for the following USEPA methods
(USEPA, 1983): TSS, hardness, alkalinity, TOC and TPHC.

One water method blank was analyzed in association with TSS samples. The
concentration reported for this blank was below the laboratory reporting limit (RL)
of 4000 ug/L.

Two water method blanks were analyzed for hardness. Blanks concentrations were
below the RL of 1000 ug/L.

Two water method blanks were analyzed for alkalinity. Both blanks had
concentrations below the RL of 5000 ug/L.

One soil method blank was analyzed for TOC. The TOC concentration for this
blank was below the RL of 100 pg/L.

TPHC analysis was completed for three soil method blanks and two water method
blanks. One hundred percent of the soil method blank results were concentrations
below the RL of 20 ug/g. Both water method blank results were below the RL of

200 ug/L.
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E2.12 1993 SSI

Method blank results for the 1993 Fort Devens SSI are found in Table E10 of this
appendix. Method blanks included in this table were sorted by lot number. Only
those lots that correspond to samples collected during the 1993 Fort Devens SSI were
included. 'This assessment also includes method blanks associated with samples
collected during both rounds of groundwater sampling. Method blanks were analyzed
for USATHAMA Methods for the following chemical classes of analytes: inorganics,
VOCs, SVOCs, pesticides/PCBs, explosives, nitrate/nitrite as nitrogen, total
Kjehldahl nitrogen, anions and phosphates. Other analyses that were employed using
standard USEPA Methods include TDS, TSS, HCO3, alkalinity, TOC, hardness and
TPHC.

Inorganics. Inorganic method blank analyses were completed for PAL elements: A

total of one hundred seventy-eight results were obtained for all elements. One

hundred seventy-seven of one hundred seventy-eight element results (99%) were at

concentrations below established CRL values. The only element detected in any of

the method blanks was iron at 56 ug/L. This detection was associated with lot #

ZFUA. The method blank data indicate that there was minimal laboratory
. contamination during the execution of the aqueous inorganic methods.

Soil method blanks were analyzed for the same elements as the aqueous method -
blanks. Three soil method blanks were used for analysis of all elements. Forty-five
of sixty-nine (61%) inorganic soil results were below the CRL. Elements which were
-detected above CRL are summarized below:

| 'Frequency ‘ SRR 1

1  “CRL - 1 Detected Reported Concentration Range

Element ‘ {wrafg) { Above CRL | ' {ug/g) - DU
Aluminum 2.35 3/3 336-584
Barium 5.18 3/3 7.0-9.5
Calcium 100 3/3 697-849
fron 3.68 3/3 729-955
Potassium 100 3/3 101-150
Lead 0.177 3/3 0.37-0.61
Magnesium 100 3/3 213-273

ABB Environmental Services, Inc.
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e e Jetec ; 'ﬁqpoi':_édfétmcehhﬂon Range
- Element | " (pgfg) | AboveCRL |- ' (ug/g) -

Manganese 100 3/3 1733 ~

[ sodium 100 . 3/3 212275

Soil method blanks analyses were conducted by the laboratory using a USAEC
approved soil as the matrix. This soil type is described as a Tampa Bay soil. The
high frequency and concentrations of many of the inorganics are believed to be due
to background levels inherent in this type of soil. These results are not interpreted
to be indicative of gross laboratory contamination. Based on aqueous method blank
analyses the laboratory was free of introduced inorganic contamination.

VOGs. Method blanks were run with each lot of water and soil samples to
determine if VOCs were introduced during sample preparation and handling at the
laboratory.

Twenty-four water method blanks were analyzed for VOCs. Nine hundred twenty
eight of nine hundred thirty-six (99%) VOC concentrations were below CRLs.
Compounds reported above CRL include acetone, chloroform, methylene chloride
and methyl ethyl ketone (2-butanone). Acetone was reported in three method blanks
(lots ICFA, ICLA, XDOB) at concentrations ranging from 16 pg/L to 53 ug/L.
Methylene chloride was also reported in three method blanks (lots GBOA, XDOB,
XDPB) at concentrations ranging from 6.9 to 9.1 ug/L. Acetone and methylene
chloride are often used as solvents at commercial laboratories. Methyl ethyl ketone
was reported in one blank (lot GBOA) at 9.5 ug/L. Methyl ethyl ketone is defined
by the EPA as a common laboratory contaminant. Chloroform was detected in one
method blank at a concentration of 1.1 ug/L. Chloroform is often produced in
chlorinated drinking water supplies. Chloroform and all of the other detected VOCs
are likely to have been introduced as contaminants at the laboratory.

Eleven soil method blanks were analyzed for VOC contamination. One hundred
percent of the four hundred twenty-nine results were concentrations below the CRLs.

There was no laboratory contamination of VOCs observed for the soil method
blanks.

ABB Environmental Services, Inc.
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SVOCs. Thirteen water method blanks were analyzed for ninety-seven SVOCs. One
thousand two hundred fifty of one thousand sixty-one (99%) possible results were
concentrations less than CRLs. Compounds detected in the water method blanks are

summarized below:

1,2-Epoxycyclohexene 4/13 CKMA, WDYA, 1.0-7.0
WDBB, WDFB
Bis(2-ethylhexyl)phthalate 2/13 GCUA, WDYA 6.7 - 200
Mesityl oxide 1/13 WDYA 2.0
2-Cyclohexen-1-ol 1/13 WDZA 3.0
2-Cyclohexen-1-one 1/13 WDZA 40

1,2-epoxycyclohexene, mesityl oxide, 2-cyclohexen-1-0l and 2-cyclohexen-1-one were
reported as TICs and are not target analytes. These compounds are often used as
preservatives in solvents such as methylene chloride. All of these compounds are
defined by the USEPA as laboratory contaminants (USEPA 1991). Another detected
SVOC, bis (2-ethylhexyl)phthalate, is similarly defined as a laboratory contaminant
by the USEPA.

Other non-target compounds which were also detected using the SVOC water
method include toluene and tetrachloroethene. Toluene was detected in two method
blanks at 2.0 and 3.0 ug/L. Tetrachloroethene was detected at 10 ug/L. Since
quantitative data for these compounds were obtained from the VOC method, method
blank data for toluene and tetrachloroethene obtained from the SVOC method were
not used and likely represent traces of these VOCs in the extraction solvent.

Six soil method blanks were analyzed for SVOCs. Five hundred seventy-seven of five
hundred eighty-two (99%) possible results were concentrations below CRLs.
Detected contaminants include di-n-butyl phthalate and bis (2-ethylhexyl) phthalate.
Di-n-butyl phthalate was detected in four of six method blanks (lots FWMA, HZFA,
HZKA, HZSA) at concentrations from 0.31 to 40 ug/L while bis (2-ethylhexyl)

ABB Environmental Services, Inc.

W099521APP.E 7053-15
' - E9




APPENDIX E

phthalate was detected in one blank (lot HZKA) at 2.2 ug/g. Phthalate esters are
identified as common laboratory contaminants by the USEPA.

Pesticides/PCBs. Seven water method blanks were analyzed for pesticide/PCB
compounds. One hundred percent of the concentrations were below corresponding
CRL values. Two soil method blanks were analyzed for pesticide/PCB
contamination. One hundred percent of the concentrations were below CRLs.
There was no evidence of laboratory contamination of pesticide/PCB compounds in
either the soil or water method blanks.

Explosives. Seven water method blanks were analyzed for explosives. One hundred
percent of the results were concentrations below CRLs. Two soil method blanks
were analyzed for explosives. One hundred percent of the concentrations were below
CRLs. The water and soil method blank data indicate that no explosive compounds
were introduced as laboratory contamination.

Nitrites/Nitrates as Nitrogen. Five method blanks were analyzed for nitrites/nitrates
as nitrogen and one method blank was analyzed for total Kjeldahl nitrogen. One
hundred percent of the concentrations were below CRLs for both methods.

Anions. Five method blanks were analyzed for concentrations of chloride, fluoride,
and sulfate ions. One hundred percent of the results for concentrations of all anion
parameters were below CRLs.

Phosphates. One method blank was analyzed for phosphate ion contamination. The
concentration was reported at below the CRL of 13.3 ug/L.

USEPA Methods. Method blanks were also analyzed for the following parameters:
TSS, hardness, alkalinity, TOC, TPHC and TDS. Standard EPA methods (USEPA,
1983) are used for these analyses.

Fourteen method blanks were analyzed in association with TSS samples. Ten of
fourteen blanks (71%) had concentrations below the RL of 4,000 pg/L. The range
of TSS concentrations for detections in the method blanks was from 4000 to
7000 pg/L. The TSS values for the lots involved (IQZA, TECG, TEKG and TEQG)
are indicative of low level laboratory contamination.

ABB Environmental Services, Inc.
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One method blank was analyzed for hardness concentrations. The concentration at
which hardness was reported for this blank was below the RL of 1000 ug/L.

Two method blanks were analyzed for alkalinity. Both method blanks had
concentrations at below the RL of 5000 ug/L.

Six soil method blanks were analyzed for TOC. One hundred percent of the results
were below the RL.

TPHC analysis was completed for five soil and nine water method blanks. One
hundred percent of the soil method blanks had concentrations below the RL of
28.7 pg/g. One hundred percent of the water method blanks had concentrations
below the RL of 171 ug/L. The method blank data indicate that there was no
laboratory contamination for TPHC.

Five method blanks were analyzed for concentrations of TDS. Four of five (80%)
results were concentrations below the RL of 10000 ug/L. The concentration at
which it was detected was 12000 ug/L. The TDS detection was associated with lot
TEZF.

E.2.2 FIELD QUALITY CONTROL

Field quality control blanks associated with Groups 2 and 7 which were collected
during the Fort Devens SI and SSI include: field blanks, rinse blanks, and trip blanks.

E.2.2.1 Field Blanks

Prior to the commencement of field activities in 1992 and 1993, field blanks were
collected. The field blank water came from a USAEC approved source at Fort
Devens. This water was used throughout the SI and SSI for decontamination
operations. Field blank detections for all three investigations are presented in Table
Ell

Methodologies that were used to analyze the field blanks include the following:
inorganics (USAEC Method SS10, SB01, SD09, SD20, SD21, SD22, SD28), VOCs
(USAEC Method UM20), SVOCs (USAEC Method UM18), pesticides (USAEC
Method UH13), PCBs (USAEC Method UH02), explosives (USAEC Method
UW32), nitrite/nitrate as nitrogen (USAEC Method TF22), chloride/sulfate ion
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(USAEC Method TT10), total phosphorus (USAEC Method TF27), and total
Kjeldahl nitrogen (USAEC Method TF26). Other methods which do not require
USAEC certification include total TPHC, TOC, total alkalinity, TSS, phenolphthalein
alkalinity, bicarbonate ion, and carbonate ion.

Inorganics. A subset of target elements were detected in field blanks at
concentrations above the CRL. Elements that were -detected are summarized in

Table E11.

The elements, and the concentrations at which they were measured, are likely
representative of inorganics inherent in New England groundwater. The results
reflect background concentrations in groundwater samples collected at Fort Devens.

VOCs. All concentrations reported for VOCs in the field blanks were below
respective CRLs with the exception of chloroform. A detection of 1.7 ug/L for this
compound was reported in the 1993 SSI field blank. Chloroform was identified in
method blank discussions (see Section E.2.1) as a laboratory contaminant.

SVOCs. The only target SVOC compound detected above the CRL in any of the
field blanks was bis(2-ethylhexyl)phthalate. The concentrations at which it was
detected ranged from 9.9 to 53 ug/L for an average value of 32 ug/L. Bis(2-
ethylhexyl)phthalate was likely introduced as a laboratory contaminant during sample

preparation.

Two non-target SVOCs were also detected in field blanks. These compounds are 2-
ethyl-1-hexanol and hexanedioic acid dioctyl ester. 2-ethyl-1-hexanol was detected
at 10 pg/L in one field blank collected prior to the 1993 SSI. Hexanedioic acid
dioctyl ester was detected at 9.00 ug/L in one field blank collected prior to the 1992

SI.

Pesticides/PCB’s. One hundred percent of the concentrations reported for
pesticide/PCB compounds were below CRL values for field blanks collected during

the SI and SSIL

Explosives. One hundred percent of the concentrations reported for explosive
compounds were below CRLs for all field blank samples.

ABB Environmental Services, Inc.
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Nitrite /Nitrate as Nitrogen . Nitrite/nitrate expressed as nitrogen was detected in
field blanks collected for the 1992 SI and the 1993 SSI. Concentrations ranged from
530 to 710 pg/L. These results may reflect background concentrations in
groundwater in the vicinity of Fort Devens. TKN was not detected above the CRL
of 183 ug/L.

Chloride/Sulfate Ton. Chloride ion concentrations were not reported in the 1992 and
1993 field blanks.

Total Phosphorus. Concentrations reported for phosphorus were below CRL all field
blanks.

Other Methods. Analyses for TPHC, TOC, total alkalinity, TSS, phenolphthalein
alkalinity, bicarbonate ion, and carbonate ion were completed for each of the field
blanks. Concentrations reported for TSS, TPHC, TOC, phenolphthalein alkalinity
and carbonate ion concentrations were below corresponding CRLs for all field
blanks. Total alkalinity was detected at concentrations ranging from 14000 to
28000 pg/L in field blanks associated with the 1992 SI and 1994 RL.. Bicarbonate ion
was detected at 34,000 ug/L and 33,000 pg/L in 1992 field blank samples. Hardness
concentrations were detected at concentrations ranging from 17000 to 24000 pg/L
in all field blanks.

E.2.2.2 Rinse Blanks

Rinse blanks were collected by pouring previously analyzed water over sampling
equipment (i.e., split spoons) and into sample containers. The purpose of collecting
a rinsate blank was to determine the effectiveness of decontamination procedures in
removing target analytes from sampling apparatus. Rinsate blanks were not collected
during groundwater sampling of monitoring wells since there is dedicated sampling
equipment for each location. '

E222.1 1992 Rinse Blanks. Rinse blank data from the 1992 field investigations at
Groups 2 and 7 SAs have been tabulated and are presented in Table E12. The
rinsate blanks were tested using the following methodologies: inorganics (USAEC
Methods SBO1, SD09, SD20, SD21, SD22, $S10), VOCs (USAEC Method UM20),
SVOCs (USAEC Method UM18), pesticides (USAEC Method UH13), PCBs
(USAEC Method UHO02), explosives (USAEC Method UW32) nitrite/nitrate as
nitrogen (USAEC Method TF22), and chloride/sulfate ion (USAEC Method TT10).
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Other USEPA methods include total organic carbon (TOC), and total petroleum
hydrocarbons (TPHC).

Inorganics. One rinsate blank was analyzed for the majority of target inorganics.
The field sample number for the rinsate is SBK92302. Three rinsates were analyzed
for lead using USAEC Method SD20. The rinsates analyzed for lead included

SBK92302, SBK92307, and SBK92310.

Twenty-two of twenty-five (88%) possible inorganic results were concentrations below
CRL values. Potassium was detected in the rinsate SBK92302 at 488 ug/L. The
CRL for potassium is 375 ug/L. The amount of potassium detected in the rinsate
blank does not greatly exceed CRL indicating that a small amount of instrument
contamination occurred. The detection of potassium in the rinsate blank is not
believed to affect the data quality for this parameter.

Lead was detected in two of three rinsates at 2.6 and 3.4 ug/L. Lead was also
detected in a method blank at a concentration of 3.2 ug/L. In addition to being
detected in the method blank, lead was detected in the field blanks at an average
concentration of 3.2 ug/L. Since lead was detected in the method blank and the
field blank, contamination in the rinsate blank may have occurred as a result of
laboratory contamination or as a result of carry over from USAEC approved water
used for decontamination.

Overall, the rinsate blank data for inorganics indicate that decontamination
procedures were effectively implemented.

VOCGs. Three rinsate blanks were analyzed for VOCs. These blanks are SBK92302,
SBK92307 and SBK92310. One hundred fifteen of one hundred seventeen (98%)
possible VOC results were concentrations below the CRLs. The only detected VOC
was 1,1,1-trichloroethane. 1,1,1-Trichloroethane was detected in two of the three
rinsates. Concentrations of the detections were 2.5 ug/L and 1.8 ug/L. 1,1,1-
Trichloroethane was not found in method blanks or in the field blank. The
maximum concentration detected, 2.5 ug/L, is well below the federal drinking water
standard of 200 ug/L for 1,1,1-trichloroethane. Concentrations of 1,1,1-
trichloroethane, which are reported in samples at similar concentrations as those
detected in rinsate blanks, should be considered estimated.
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SVOCs. One rinsate blank was analyzed for SVOCs. This rinsate blank is
SBK92302. One hundred percent of the possible ninety seven SVOC results were
concentrations below CRLS. This indicates that decontamination procedures were
effective in the removal of potential SVOC contamination.

Pesticides/PCBs. The rinsate blank SBK92302 was analyzed for pesticide and PCB

compounds. One hundred percent of the possible twenty-nine pesticide/PCB results
were concentrations below CRL values. This indicates that decontamination

procedures effectively removed potential contamination of these compounds.

Explosives. The rinsate blank SBK92302 was analyzed for explosives. One hundred
percent of the possible eleven explosives compound results representing both
methods were concentrations below the CRLs. This indicates that decontamination
processes were effective in the removal of potential contamination of explosives
compounds. '

USEPA Methods. Other standard USEPA methods for which rinsates were analyzed
included TOC and TPHC.

Analysis for TOC was completed using three rinsate blanks. The three rinsates were
SBK92303, SBK92307, and SBK92310. The rinsate SBK92307 had TOC
concentrations at 1,340 ug/L. This concentration is slightly greater than the
established CRL of 1,000 ug/L. The other two rinsates had TOC concentrations
below the CRL. Overall, decontamination processes were successful in the removal
of TOC concentrations from the sampling equipment.

Three rinsate blanks were analyzed for TPHC contamination. These rinsates include
the following: SBK92302, SBK92307, and SBK92310. One hundred percent of the
three TPHC concentrations were below the CRL of 200 pg/L. This indicates that
TPHC contamination from the sampling equipment did not occur.

E.2.2.2.2 1993 Rinse Blanks. Three rinse blanks associated were collected at the
Groups 2 and 7 SAs during the 1993 Fort Devens SSI (SBK93686, SBK93 124,
SBK93721). The rinsate blanks were tested for some or all of the following chemical
parameters: inorganics, VOCs, SVOCs, explosives, pesticides/PCBs, nitrite /nitrate
as nitrogen and chloride/sulfate ion. Other standard USEPA methods performed
include alkalinity, bicarbonate ion, TOC, and TPHC. Rinsate blank results for the
1993 Fort Devens SSI are presented in Table E13.
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Inorganics. Three rinsate blanks which were analyzed for PAL inorganics were
identified as SBK93124, SBK93686, and SBK93721. An additional rinsate,

SBK93701, was analyzed for lead only.

Forty-four of forty-seven (94%) inorganic concentrations were below CRLs. Three
elements with concentrations greater than CRLs are outlined below:

i .| CONCENTRATION
- ELEM| L [leg/y)
iron 1/2 48
Manganese 1/2 3.5
Potassium 1/2 3310

The detection of potassium in the rinsate SBK93124 was reported at a concentration
of almost ten times the CRL. This may represent contamination that was introduced
from sampling equipment. Overall, the rinse blank data demonstrate that
decontamination procedures successfully removed inorganics from sampling
equipment.

VOCs. Two rinse blanks were analyzed for VOCs. These rinse blanks are
SBK93686, and SBK93721. Seventy-five of seventy-nine (95%) VOC concentrations
reported for the rinsates were below CRLs. Low concentrations of target VOCs
detected in at least one of the rinsates include 1,1,1-trichloroethane, methylene
chloride, and chloroform. The concentrations at which these compounds were
detected are outlined below:

Sl e T e || FREQUENCY OF - | CONCENTRATION

COMPOUND - -0 0o { DETECTION: oApg/l) e e
1,1,1-Trichloroethane 1/2 25
Methylene Chloride 1/2 4.0
Chloroform 2/3 1.3
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Methylene chloride was detected in one rinsate blank. It was also detected in three
method blanks which indicates that the source of the contamination is likely the

laboratory.

Chloroform contamination was observed in the rinsate blanks at roughly the same
concentrations as those in the method blanks (1.1 ug/L method blank versus
1.3 pug/L rinsate blank). Based on method blank data, the presence of chloroform
is likely due to laboratory contamination.

The detection of 1,1,1-trichloroethane in one rinsate blank represents low level
contamination. The lot associated with this detection is GBOA. 1,1,1-
Trichloroethane was not detected in method blanks. This compound was also
detected at similar concentrations in rinse blanks collected during the 1992 field
program. The maximum concentration detected for 1,1,1-trichloroethane is well
below the federal drinking water standard of 200 ug/L. Based on rinsate blank data,
low concentrations of 1,1,1-trichloroethane reported as sample results may be present
as introduced contamination.

SVOCs. One rinsate blank was analyzed for SVOCs. The rinsates used for this
analysis are SBK93686. Ninety-six of ninety-seven (99%) possible SVOC
concentrations were below CRLs. The only SVOC detected was di-n-butyl phthalate
at 91 ug/L. This compound was observed in laboratory method blanks and was likely
introduced at the laboratory.

Explosives. One rinsate blank was analyzed for explosives. The rinsate blank used
for explosives analysis were SBK93686. One hundred percent of the concentrations
reported for explosive compounds were below respective CRL values.

Pesticides/PCBs. One rinsate blank was analyzed for pesticide/PCB contamination.
The rinsate used for this analysis was SBK93686. One hundred percent of
pesticide/PCB compounds were reported in concentrations below respective CRL
values.

Nitrate/Nitrite as Nitrogen. One rinse blank was analyzed for nitrate/nitrite as
nitrogen and total Kjehldahl nitrogen analyses using USAEC Methods TF22 and
Method TF26. This rinse blank was SBK93686. The concentrations obtained for
both analyses were below CRLs.
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Phosphate /Chloride/Sulfate Ions. One rinse blank was collected for phosphate and
chloride/sulfate analyses using USAEC Methods TF27 and TT10. The rinse blank

was SBK93686. Concentrations were below CRLs for all three rinsates.

USEPA Methods. Standard USEPA analyses were performed to measure:
alkalinity, hardness, total petroleum hydrocarbons (TPHC) and TSS.

The rinse blank SBK93686 was analyzed for concentrations of alkalinity, hardness,
and TSS. Alkalinity was reported below the RL of 5,000 ug/L. The rinse blank was
SBK93686. The hardness concentration was below the RL of 1,000 ug/L. The TSS
concentration for this rinse blank was below the RL of 4 ug/L.

One rinse blank was analyzed for TPHC. This rinse blank was SBK93721. The
concentration obtained was below the RL of 178 ug/L.

E2.2.3 Trip Blanks

Trip blanks were shipped with all field samples which were analyzed for VOCs. Trip
blanks were prepared at the contract laboratory by pouring previously analyzed
deionized water into 40 mL vials. Two of these vials were sent with each shipment.
The purpose of collecting trip blank data was to determine whether cross
contamination by VOCs occurred during the shipment and handling of samples.

E2.2.3.1 1992 Trip Blanks. Trip blank data for the 1992 SI are presented in
Table E14. These trip blanks are DVTRP111, DVTRP112, DVTRP113, DVTRP118,
DVTRP121, and DVTRP124. Two hundred twenty-three of two hundred twenty-four
possible trip blank VOC results (99.5%) were concentrations below CRL. The only
VOC detected in any of the trip blanks was acetone. The frequency at which this
compound was detected was one of six trip blanks. The concentration at which
acetone was detected was 29 ug/L. Acetone is frequently used by commercial
laboratories as a solvent and for cleaning glassware. Acetone was detected at
roughly the same concentration (0.027 ug/g) as that of the trip blank in the soil
method blank. This provides supporting evidence that indicates that the source of
the acetone is likely to be the laboratory. The trip blank data indicate that VOC
cross contamination did not occur in the shipment and handling of field samples.

E2.2.32 1993 Trip Blanks. Trip blanks were analyzed for VOC concentrations
using Method UM20. Trip blank results for the 1993 Fort Devens SSI are presented
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in Table E15. Six hundred fifty three of six hundred sixty-three possible VOC results
(98%) were below CRL values. The most frequently detected VOC was methylene
chloride. Eight of the fifteen trip blanks (53%) had concentrations ranging from 2.6
to 17 pg/L. Method blanks were contaminated with methylene chloride at
concentrations of 6.9 to 9.1 ug/L.. The detections in trip blanks of methylene chloride
are attributed to laboratory contamination. Chloroform and total xylenes were also
detected in trip blanks at concentrations above the -corresponding CRL values.
Chloroform was detected in one trip blank of the fifteen at a concentration of 0.81
pg/L. Chloroform was also detected in method blanks at 0.6 to 1.3 ug/L. Trip blank
concentrations of chloroform are attributed to laboratory contamination. Total
xylenes were detected at 1.9 ug/L. This detection may represent cross contamination
from contaminated field samples which were shipped with the trip blank DVTRP724.
Samples analyzed in the same lot (ICNA) with similar concentrations should be
considered estimated or suspected as possible false positives.

E.3.0 MATRIX SPIKE AND DUPLICATE QUALITY CONTROL

Matrix Spikes. Matrix spike and matrix spike duplicate samples were collected at a
rate of one per twenty environmental samples (5%) during field programs conducted
in 1992 and 1993. The purpose of collecting these samples was to measure the effect
of the matrix on the recovery of known concentrations of target analytes. A summary -
of matrix spike data is presented in Table E16 (1992) and Table E17 (1993). Data
have been segregated by method to show recovery trends of particular analytes. In
the tables, matrix spikes have been paired with the corresponding matrix spike
duplicates to make recovery comparisons. The relative percent differences (RPD)
between recoveries of the matrix spikes and the matrix spike duplicates have been
calculated and are listed next to the percent recovery. The average recoveries, and
maximum and minimum recoveries for each method are also included as a way of
measuring trends.

The criteria used for interpreting MS/MSD data are the analytical USEPA Contract
Laboratory Program (CLP), Statement of Work (SOW) (USEPA, 1989) protocols
and the POP for Fort Devens Volume III (USAEC, 1992). Interpretations of the
MS/MSD results are contained in Subsections 3.1 and 3.2 for the 1992 and 1993 field
programs.
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VOC and SVOCs

For VOCs and SVOCs, matrix effect assessments were made based on surrogate
recovery data rather than recoveries of the actual target analytes themselves.

Surrogate recovery data was used to evaluate matrix effects and to determine the
accuracy of the VOC and SVOC methods used. Target analytes were not spiked into
field samples for MS/MSD analysis. Surrogates which were spiked into VOC
samples include 1,2-dichloroethane-D4, 4-bromofluorobenzene, and toluene-D8.

Recovery criteria for these surrogates, taken from the Fort Devens POP, are

presented below:

WATER LIMITS

SOILLIMITS 7 7

1,2-Dichloroethane-D4

76% t0 114% .

70% to 121%

4-Bromofluorobenzene

86% to 115%

74% to 121%

Toluene-D8

88% to 110%

81% to 117%

The SVOC surrogates used include the following: 2-fluorophenol, phenol-D6, 2,4,6-
tribromophenol, nitrobenzene-DS, 2-fluorobiphenyl, and terphenyl-D14.

Recovery criteria for these surrogates, as specified in the Fort Devens POP, are

presented below:

- SURROGATE

2-Fluorophenol

| waterumms

21% to 100%

25% to 121%

Phenol-D6

10% to 94%

24% to 113%

2,4,6-Tribromophenol

10% to 123%

19% to 122%

Nitrobenzene-D5

35% to 114%

23% to 120%

2-Fluorobiphenyl

43% to 116%

30% to 115%

Terphenyl-D14

33% to 141%

18% to 137%
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Duplicates. Field duplicate samples were collected every twenty samples. Duplicates
are differentiated from original samples in the field sample number code. The
second character of the code had a "D" in place to denote the duplicate.

The purpose of collecting duplicate samples was to measure the precision of the
sampling and analytical techniques. The method by which this was measured is
through the calculation of the RPD for each sample/duplicate pair. The RPD is the
difference of the results divided by the average. The smaller the RPD, the more
closely the results agree. The more closely the results agree, the greater the
sampling and analytical precision. The RPD has been calculated for each pair of
samples/duplicates. Interpretations of duplicate data are presented in Subsections
3.1 and 3.2 for the 1992, 1993, and 1994 field programs.

E.3.1 1992 MATRIX SPIKES AND FIELD DUPLICATES

Matrix Spike Results

Interpretations of the MS/MSD results for each study area in which MS/MSDs were
collected are contained in this section. MS/MSD data was available for SA 41 only.

One soil sample was collected from Study Area 41 for matrix spike analysis. This
sample is DX410400. DX410400 was spiked and analyzed using the following
methodologies: inorganics (USAEC Methods JB01, JD15, JD17, JD19, JD24, JD25,
J516), pesticides (USAEC method LH10), PCBs (USAEC method LH16) and
explosives (USAEC method LW12). Matrix spike data is presented in Table E/e,

Inorganics. Matrix spike analysis of DX410400 included an assessment of the
recoveries of the following elements: antimony, arsenic, beryllium, cadmium,
chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc.
MS/MSD criteria for recoveries are outlined in the Fort Devens POP (USAEC,
1992) and USEPA Regional data validation guidelines (USEPA, 1988).

The USEPA Regional CLP criteria for inorganic MS/MSD:s is a recovery of 75% to
125%. Twenty-seven of twenty-eight (96%) matrix spike recoveries were within the
CLP recovery range. The only recovery outside the CLP range was for arsenic.
MS/MSD recoveries for this element were 102% and 137%. Overall, the inorganic
MS/MSD data indicate that there were no significant matrix effects. The data also
indicate that the methods used in the inorganics analyses provided accurate results.
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The RPD data from Table D16 indicate that there was good precision demonstrated
for these same methods. Specifically, RPD values range from 0.2% to 29%.

Pesticides/PCBs. Pesticide and PCB compounds were also spiked into the sample
DX410400 to determine matrix effects. Surrogate recoveries of decachlorobiphenyl
and tetrachlorometaxylene were also used to measure matrix effects on pesticide and
PCB compounds. Recovery limits as outlined in the -Fort Devens POP (USAEC,
1992) of 60% to 150% were used as a guideline for evaluating target analyte and
surrogate recoveries.

Nineteen of twenty (95%) matrix spike recoveries of pesticide/PCB compounds and
surrogates were within recovery limits. The only recovery outside of this recovery
range was for that of Aroclor 1016. The recovery of this analyte was 59%. Overall,
the MS/MSD data for pesticides/PCBs indicate that there were no matrix effects for
the sample DX410400 and that the methods used provided accurate results.

Explosives. Explosive compounds were spiked into the sample DX410400 for
MS/MSD recovery analysis for USAEC Method LW12. The criteria used for the
assessment of the recoveries of these compounds were taken from the Fort Devens
“Project Operations Plan, Volume III and are summarized below:

" ‘COMPOUND | SOIL LIMITS
2,4-Dinitrotoluene 57% to 107% 62% to 112%
Nitrobenzene 61% to 111% 69% to 119%
RDX 60% to 110% 69% to 119%
1,3,5-Trinitrobenzene 60% to 110% 71% to 121%
2,4,6-Trinitrotoluene 60% to 110% 72% to 122%

There were no criteria available to assess the recoveries of PETN and nitroglycerine.

Eighteen of twenty (90%) MS/MSD recoveries of explosive compounds were within
specified recovery ranges. There were no matrix effects observed for the other
explosive compounds. RPD data indicate excellent precision of explosive compounds
results. RPDs ranged from 0.4% to 2.9%.
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1992 VOC Surrogate Recoveries. The 1992 VOC surrogate recovery data is

presented in Table E16. The surrogate recoveries for 1,2-Dichloroethane-D4 ranged
from 96% to 108% for nine samples from Study Areas 41 and 43J. One hundred
percent of the soil recoveries were within eriteria. Recoveries for the same surrogate
ranged from 102% to 112% for seven water samples from Study Area 41. One
hundred percent of the water recoveries of 1,2-Dichloroethane-D4 were within
criteria. :

The surrogate recoveries for 4-bromofluorobenzene ranged from 88% to 124% for
ten soil samples. Eight of nine (89%) of the soil recoveries were within recovery
limits. The soil sample with a BFB recovery outside of the acceptable recovery range
is BX43J105. 4-Bromofluorobenzene recoveries for seven water samples ranged from
88% to 90%. One hundred percent of the water recoveries are within recovery
limits.

The surrogate recoveries for toluene-D8 ranged from 94% to 124% for ten soil
samples. Eight of nine (89%) of the toluene-D8§ surrogate recoveries were within the
specified recovery range. The soil sample with a toluene-D8 recovery outside of the
recovery range is DX410200. Toluene-D8 recoveries for seven water samples ranged
from 84% to 92%. One hundred percent of these recoveries are within the
acceptable recovery range.

VOC surrogate recovery data indicate that there were no matrix effects and that the
accuracy for the GC/MS method used for VOC analysis was acceptable.

1992 SVOC _Surrogate Recoveries. Recovery data was available for nine
soil/sediment samples (eight from Study Area 41 and one from Study Area 43J) and
eight water samples (all eight from Study Area 41). SVOC surrogate recovery data
are presented in Table E16. The surrogate recoveries of 2-fluorophenol ranged from
51% to 122% for the nine soil samples. 2-fluorophenol recoveries for eight of nine
(89%) soil samples were within QC limits. The recoveries for seven of eight water
samples (88%) were within acceptable limits.

The surrogate recoveries of phenol-D6 ranged from 48% to 110% for soil samples.
One hundred percent of these recoveries are within criteria. Water sample
recoveries for phenol-D6 ranged from 80% to 150%. Seven of eight (88%) of these
recoveries fall within the acceptable recovery range. The sample associated with the
outlier recovery of 150% is WX4104XX.
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The surrogate recoveries of 2,4,6-tribromophenol ranged from 28% to 89% for the
soil samples. One hundred percent of these recoveries are within acceptable limits.
Surrogate recoveries for water samples ranged from 54% to 63%. One hundred
percent of these recoveries are within the acceptable limits.

The surrogate recoveries of nitrobenzene-D5 ranged from 42% to 100% for soils.
One hundred percent of these recoveries are within criteria. Nitrobenzene-D5
recoveries for water samples ranged from 90% to 126%. Seven of eight (88%) of
these results fall within acceptable limits. The sample associated with the outlier
recovery of 126% is WX4104XX.

The surrogate recoveries for 2-fluorobiphenyl ranged from 52% to 106% for the soil
samples. One hundred percent of these recoveries are within specified recovery
limits from Table 3-3. 2-fluorobiphenyl recoveries for the water samples ranged from
90% to 126%. Seven of eight (88%) recoveries were within acceptable limits. The
sample WX4104XX was associated with the recovery which exceeded acceptable
limits.

The soil surrogate recoveries for terphenyl-D14 ranged from 58% to 109%. One
hundred percent of these results are within criteria. Recoveries for the same
surrogate for water samples ranged from 98% to 136%. One hundred percent of the
water recoveries are within acceptable limits.

The SVOC surrogate data for soil samples indicate that there were no recovery
problems for the majority of samples. The majority of surrogate recoveries were
within criteria for water samples also. However, the surface water sample
WX4104XX had recoveries which exceeded criteria for four of the six surrogates.
Based on surrogate recovery data, SVOC concentrations for this sample may be
biased slightly high.

Duplicate Results. Field duplicate samples were collected at the same rate as the
MS/MSD samples.Duplicates were differentiated from samples in the identification
code by inserting a "D" in the second digit. The duplicate code is identical to the
conjugate sample code except for this digit.

Duplicate samples collected from SA 12, 13, 14, 27, 41, 42, and 43 during the 1992
SI. Duplicate samples were analyzed for the following classes of analytes: VOC,
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SVOC (BNA), inorganics, explosives, pesticides/PCBs, TPHC, and water quality
parameters. Duplicate sample data are presented in Table E16.

Duplicates of field samples were collected to measure the precision of the results.
They were collected at a rate of five percent per matrix for the following parameters:
inorganics, VOCs, BNAs, explosives, PCBs, TOC and TPHC.

One soil sample and a duplicate, DX120200 and DD120200, were used for the above
analyses.

Inorganics. The following elements with their respective methods are included in the
inorganic analyses: Se (USAEC Method JD15), Pb (USAEC Method JD17), As
(USAEC Method JD19), Tl (USAEC Method JD24), Sb (USAEC Method JD25)
and Ag, Al, Ba, Be, Ca, Cd, Co, Cu, Cr, Fe, K, Mg, Mn, Na, Ni, V, Zn (USAEC
Method JS16).

Concentrations of the following elements were found above the respective CRL: Pb,
As, Al, Ba, Ca, Co, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, V and Zn. There was generally
good agreement of the sample results with the duplicate results. The RPDs for these
elements ranged from 0.7% to 36.3%. Only one RPD exceeded the EPA Region I
limit of 30%. This difference was seen in the ICAP analysis for calcium. All other

differences were below the 30% EPA threshold. ’

The inorganics results show good precision. They demonstrate the laboratories
ability to exhibit reproducibility of the results.

VOCS. The concentrations of volatile organic compounds were measured for
DX120200 and DD120200. There was good agreement in the concentrations of these
compounds because none of them were detected above CRL except acetone.
Acetone was detected in both of the samples. The RPD of the results was 96.3%.
Acetone possibly was introduced as a laboratory contaminant. However, acetone is
not found in any Group 2 and 7 SI method blanks. Trip blanks, field flanks, and
rinsate blanks also did not have concentrations above CRL. Refer to Section 2 for
a discussion of these parameters. Three of the four pairs of Group 2 and 7 soil
samples/duplicates had concentrations of acetone above the CRL of 0.017 pg/g. The
RPDs show lack of consistency for acetone results.
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BNA. BNA concentrations were measured for the SA 12 sample/duplicate pair.
The samples were also tested for PCB contamination using the same BNA method.
All of the BNA and PCB concentrations were below CRL values. This shows good

agreement for these nondetect results. -

Explosives. Explosive compounds were not detected above CRL in the SA 12 sample
and duplicate. The results were consistent in showing a lack of contamination with

these compounds.

Other Methods. Other non-certified methods were used in the analysis of DX120200
and DD120200. These methods were used to measure for PCBs, TOC and TPHC.

PCB analysis, using ESE Laboratory techniques, detected no PCBs above CRL. The
nondetect results in both the sample and duplicate show good agreement.

The TOC results for the sample and duplicate have an RPD of 1.3%. An RPD of
this amount shows good precision of the results.

In TPHC analyses of the sample and duplicate low level petroleuﬁn contamination
was reported in both samples. There is an RPD of 2.4% between the results. Since
the RPD is so low good precision is demonstrated in the execution of the method

analysis for this lot.

Field duplicates were collected at SA 13 to measure the precision of sampling and
analysis results. ‘

Inorganics. The inorganic analysis of the SA 13 duplicates included the following
elements using the respective methods: Hg (USAEC Method SB01), TI (USAEC
Method SD09), Pb (USAEC Method SD20), Se (USAEC Method SD21), As
(USAEC Method SD22), Sb (USAEC Method SD28), and Ag, Al, Ba, Be, Ca, Cd,
Co, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, V, Zn (USAEC Method SS10).

T, Se, Sb, Ag, Be, Ca, Cd, Co, Cr, and Ni were not detected above the CRL in
either WX130200 or WD130200. The sample results were in complete agreement
with the duplicate results. For these elements there is good precision demonstrated
by the laboratories. Some of the elements are analyzed using Method SS10. There
is a high RPD for some of the results for elements included in this method.
Elements analyzed by Method SS10 for which the RPD exceeded the EPA Region I
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limit include Cu (64%) and Zn (40.5%). The elements Al, Ba, Ca, Fe, K, Mg, Mn,
Na, and V were detected using the same method. However, the RPD for these

methods was below the 30% EPA limit.

Lead and arsenic, for which alternate aqueous inorganic methods are used, were also
present in WX130200 and WD130200. The RPD between the results was 64.8% for
Pb and 40.8% for As. These RPDs exceed the EPA Region I advisory limit of 30%.
This should be taken into consideration when Pb and As sample results from SA 13
are reviewed.

BNAs. AEC Method UM18 was used to analyze BNA compounds in water for
SA 13 duplicate analysis. PCB compounds were also included in the UM18 analysis.
None of the BNA nor the PCB compounds were detected above the CRL values.
There was complete agreement between the sample and duplicate results. There was
good precision demonstrated in the execution of this method.

VOGs. AEC Method UM20 was used for VOC duplicate analysis. No VOCs were
detected above CRL in the. water sample and its duplicate, WX130200 and
WD130200. There was good precision demonstrated for these nondetect samples.

Explosives. AEC Method UM32 was used to determine explosive compounds
concentrations in WX130200 and WD130200. In addition, AEC Method UW19 was
used to determine concentrations of the explosives nitroglycerine and PETN.
Concentrations of explosive compounds for both methods were below the
corresponding CRLs. There was complete agreement between sample results and
duplicate results.

Other Methods. Duplicate analysis was also performed for the following
methodologies: ~total Kjeldahl nitrogen, nitrate/nitrite as nitrogen, phosphate,
chloride/sulfate ion, alkalinity, hardness, TPHC and TSS.

USAEC Method TF26 was used to measure total Kjeldahl nitrogen levels in
WX1302XX and WD1302XX. Nitrogen was found in both samples at 4,380 ug/L
and 3,240 ug/L, respectively. There was an RPD of 29.9% between these values.
This represents good precision for this method.

USAEC Method TF22 was used to measure nitrate/nitrite as nitrogen values for a
water sample and its duplicate. Concentrations of nitrogen were reported at
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26.3 ug/L and 11.3 ug/L. An RPD of 79.8% was calculated for these values. A
difference of this magnitude indicates poor agreement between the concentrations.

Phosphate concentrations were measured using USAEC Method TF27. Values of
406 ug/L and 475 ug/L were reported for the water sample and duplicate. This

represents a 15.7% RPD between the two. The results show good precision for th

method.

USAEC Method TT10 was used to determine chloride/sulfate ion concentration in
WX130200 and WD130200. Chloride ion levels were the same for both samples at
40,000 pg/L. Sulfate ion concentrations were 63,700 ug/L and 64,300 ug/L. The
RPD for sulfate results is 0.9%. There is good precision for the method in the

analysis of both ions.

WX130200 and WD130200 were used in assessing the precision of the alkalinity
method for SA 13. An RPD of 0.9% was calculated for the results. This indicates
good agreement for the method.

Hardness results were 179,000 ug/L and 172,000 ug/L for WX130200 and
WD130200, respectively. AN RPD of 4% was calculated as the difference between
these values. Good precision is demonstrated for this method.

TPHC results for the water sample and duplicate were both below the CRL of
200 ug/L. Since the RPD is 0% there is excellent precision shown in the analysis.

TSS results for WX130200 and WD130200 are 80,000 ug/L and 160,000 ug/L. The
RPD for these results is 66.7%. This represents a significant variance in
concentrations. The variance is most likely due to a lack of homogeneity of
suspended solids in the samples. The variability of the results should be considered
during review of TSS results.

Field duplicates were collected to measure the precision of the sampling and analysis
results. One soil sample and duplicate from SA 14, DX140200 and DD140200, were

used for the analyses.

Inorganics. The following elements are included in the inorganics duplicate review:
As (USAEC Method JD19), Se (USAEC Method JD15), Pb (USAEC
Method JD17), Tl 6 (USAEC Method JD24), Sb (USAEC Method JD25) and Ag,
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Al Ba, Be, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, V, Zn (USAEC
Method JS16). '

Every element except for T1, Sb and Ag was detected above CRL in at least one of
the duplicate pair of samples. There was agreement in the sample and duplicate
results for the non-detect TL, Sb and Ag results. Se was detected above CRL in one
sample but was below this value in the duplicate. The Se concentrations measured
in the recoveries were <0.250 ug/g and 1.12 ug/g. Although these results are
inconsistent, the values being compared are small enough that even small differences
result in high RPDs. The RPD in the present case is 127%. Allowances are made
for this in the EPA Region I SOW.

Cd results for DX140200 and DD140200 are 829 ug/g and 303 ug/g. A 114% RPD
was calculated for the difference of these results. K results were 450 pg/g and
750 pg/g. The RPD for these results is 50%. These RPDs do not meet the EPA
CLP requirement for inorganic soil of <50% RPD. The inconsistency of the results
is most likely due to a lack of homogeneity in the sample. This should be taken into
consideration during the review of the data.

BNAs. USAEC method LM18 was used for BNA duplicate analysis. Pesticide and
. PCB compounds were included in the analysis. No BNA, pesticide or PCB
compounds were detected above CRL in either DX140200 or DD140200.

VOCs. USAEC method LM19 was used for VOC duplicate analysis. VOCs were
reported in concentrations below CRL except for acetone and xylene. Acetone
results for DX140200 and DD140200 were 0.160 ug/g and 1.000 pg/g. There is an
RPD of 144.8% for these results. The presence of acetone in these samples is most
likely due to introduction at the laboratory.

Xylene was measured at 0.023 pg/g in DD140200 and at <0.008 pg/g in DX140200.
There is 2 96.8% RPD for these values.

Explosives. USAEC method LW12 was used for explosives duplicate analysis.
Explosive compound concentrations were not detected above CRL in either
DX140200 or DD140200 except for 24-Dinitrotoluene and nitroglycerine. 24-
Dinitrotoluene was reported at 0.894 pg/g in DX140200 and at <0.424 pg/g in
DD140200. The RPD for these values is 71.3%. The variability of these results can
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be due to lack of homogeneity of the soil sample. This needs to be taken into
consideration when reviewing sample concentrations of this compound.

Nitroglycerine concentrations in the two samples was measured at 22.3 ug/g and
26 ug/g. An RPD of 15.3% demonstrates good precision for the method.

Other Methods. Other methods for which duplicate analyses were performed are
TPHC and pesticides. The methods that were used are not AEC certified.
Petroleum contamination was observed in both soil samples. TPHC results were
reported at 248 u/g and 231 ug/g for DX140200 and DD140200, respectively. The
RPD of the two concentrations is 7.1%. The laboratory demonstrated reproducibility
of the results for the method.

The pesticide conipounds alpha-chlordane, gamma-chlordane and heptachlor were
tested for using ESE Laboratories techniques. None of these compounds were
detected above the CRL in either DX140200 or DD140200.

One SA 41 water sample with a duplicate, WX4102XX and WD4102XX, was
analyzed using the following methodologies: inorganics (USAEC method SB01, SD09,
SD20, SD21, SD22, SD28, and SS10), BNAs (USAEC method UM18), VOCs
(USAEC method UM20), explosives (USAEC method UW32), alkalinity, hardness,
TPHC and TSS.

Inorganics. WX4102XX and WD4102XX were analyzed using the respective
methods for the following elements: Hg (USAEC method SB01), TI (USAEC method
SD09), Pb (USAEC method SD20), Se (USAEC method SD21), As (USAEC method
SD22), Sb (USAEC method SD28), Ag, Al, Ba, Be, Ca, Cd, Co, Cr, Cy, Fe, K, MG,
Mn, Na, Ni, V and Zn (USAEC method SS10). The following elements were
detected in concentrations above their respective CRLs: Pb, As, Al, Ba, Be, Ca, Fe,
K, Mg, Mn, and Na. CLP criteria for the RPD between sample and duplicate results
were used to assess the precision. The CLP criteria is for the RPD to be no greater
than 30% between results. The RPD was greater than 30% for the following
elements: Pb (144%), As (47%), Al (127%), Ba (72%), Fe (67%), K (89%) and Mn
(65%). The variance of results for these elements could be due to a lack of
homogeneity in the sample. In general, there is good consistency shown for the
inorganic methods.
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BNAs. USAEC method UM18 was used to measure BNA concentrations in
WX4102XX and its duplicate. None of the target BNA compounds were detected
above CRL in either of these samples. The results were consistent in these
determinations.

VOCs. USAEC method UM20 was used to measure VOC concentrations in the
water sample and its duplicate. No VOCs were reported above CRL for either of
the two samples.

Explosives. USAEC method UW32 was used to measure the concentrations of
explosive compounds in WX4102XX and WD4102XX. None of these compounds
were found above their corresponding CRLs in either of the two samples.

Other Methods. Duplicate analysis was also performed to measure precision for
other methods including alkalinity, hardness, TPHC, and TSS.

Alkalinity results for WX4102XX and WD4102XX were both 11,000 pg/L. The RPD
was 0% between the results showing excellent precision for the method.

The results for hardness for the sample and duplicate were 26000 pg/L and
16,600 ug/L. The RPD for these results was calculated to be 44%. This represents
a significant difference between the two results. : '

The results for TPHC analysis done for WX4102XX and WD4102XX were both
below the CRL of 200 ug/L for this method. The results are consistent for this
method.

The TSS results for the sample and duplicate water samples are 30,000 ug/L and
32,000 ug/L. The RPD of these results is 6.5%. An RPD of this amount indicates
good consistency in the execution of this method.

Inorganics. One SA 42 water sample with a duplicate was collected for inorganic
testing. These samples are WX4203XX and WD4203XX. The following elements
with their respective methods were included in the analyses: Hg (USAEC
Method SB01), T1 (USAEC Method SD09), Pb (USAEC Method SD20), Se
(USAEC Method SD21), As (USAEC Method SD22), Sb (USAEC Method SD28)
and Ag, Al, Ba, Be, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, V, Zn (USAEC
Method SS10).
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Table E16 lists the relative percent difference (RPD) between the sample and field
duplicate. The range of RPDs for inorganics is from 0% to 45%. The EPA Region I
requirement for water samples is an RPD of no greater than 30%. The RPDs for
all elements meet this requirement with the exception of barium. The RPD for
barium was 45%. For sixteen of the elements there was an RPD of 0%.

The inorganics duplicate results indicate good precision. This is an indication that
the laboratory has been consistent in the analysis for these elements.

VOCs. One water sample and duplicate were submitted for VOC analysis. These
samples are WX4203XX and WD4203XX. USAEC Method UM20 was used to
determine concentration of VOC compounds in these samples. The RPD was
calculated to measure how. closely these results agree.

Of the thirty-nine compounds included in the UM20 method only one toluene, was
detected above the CRL. The RPD between the sample and duplicate was 10.5%.
This is well below the EPA Region I limit of 30%.

All other compounds were not detected above respective CRLs for WX4203XX and
WD4203XX. The RPD for these results is 0.

There is good agreement between the sample and duplicate results.

BNAs. One water sample and duplicate was collected for BNA analysis under
USAEC Method UM18. These samples are WX4203XX and WD4203XX.
Pesticides and PCBs compounds were also included in the UM18 method.

None of the BNA compounds were found in the WX4203XX. None were found in
WD4203XX. This indicates good agreement in the results. It also indicates
consistency of the BNA analysis by the laboratory.

Explosives. USAEC Method UW32 and UW19 was used to test one SA 42 water
sample and duplicate. These samples are WX4203XX and WD4203XX.

None of the explosive compounds were detected in either sample The RPD for
these compounds was therefore 0%. This indicates good precision in the results.
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‘Other Methods. Duplicate analysis for SA 42 samples was performed for

nitrate/nitrite as nitrogen, total Kjeldahl nitrogen, total phosphates, chloride /sulfate
ion, TSS, hardness and alkalinity. One water sample plus a duplicate was collected
for all of these methods. These are WX4203XX and WD4203XX.

USAEC Method TF22 was used to test the samples for nitrate/nitrite as nitrogen.
Both the sample and duplicate were found to be below the CRL of 10 pg/L. This
indicates agreement and good precision of the results for this method.

USAEC Method TF26 was used for total Kjeldahl nitrogen analysis of WX4203XX
and WD4203XX. From Table E12 it can be seen that there is a 21.8% RPD
between the samples. This is below the EPA Region I criteria for water samples of
30%.

USAEC Method TF27 was used for phosphate concentration determination. Both
samples had detectable levels of phosphate. The concentration of phosphate in
WX4203XX is 228 pug/L and 178 ug/L in WD4203XX. The RPD between these
results is 24.6%. this is below the EPA Region I criteria for water samples of 30%.

USAEC Method TT10 was used to determine the concentrations of the chloride and
sulfate ions. Neither ion was detected above the respective CRL values in either the
sample or the duplicate. Since there was 0 percent RPD for both ions there was
good agreement and precision demonstrated for this method.

Other methodologies for which there are no corresponding USAEC methods were
used at SA 42. These include TSS, hardness and alkalinity. A water sample and
duplicate, WX4203XX and WD4203XX, were used for these tests.

The TSS analysis results were 175,000 ug/L and 136,000 ug/L. The RPD between
these results is 25%.

Hardness results were 17,800 ug/L and 8,800 ug/L. The RPD of these results is
67.7%. This RPD is relatively high and should be taken into consideration during
the review of SA 42 sample results for alkalinity.

Alkalinity values are 8,000 ug/L and 9,000 ug/L. The RPD of these results is 11.8%.
A difference of this magnitude reflects good precision for the method.
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Two soil sample/duplicate pairs from SA 43 sites 430 and 43H were analyzed using
the following methodologies: inorganics (Pb only) in soil (AEC method JD17),
VOCs in soil (AEC method LM19), and TPHC. The two soil samples were
identified as BX430105/BD430105 and BX43H109/BD43H109. EPA CLP criteria,
where available, was used to assess the RPDs of the various methods.

Inorganics. USAEC method JD17 was used to assess the precision of lead in soil
results for the two duplicate pairs collected from SA 43. The EPA CLP criteria for
inorganics calls for a RPD value of no more than 50% for soil samples. There was
an RPD value of 7.6 % calculated for the BX430105 pair and an RPD value of 45%
calculated for the BX43H109 pair. These values meet CLP protocols. There was
good precision shown for in the analysis of lead for these samples.

VOCs. USAEC method LM19 was used to obtain results to measure the precision
of VOC concentrations. There were no VOC concentrations above CRL reported
for the method with the exception of acetone. Acetone was detected in one sample
of the duplicate pair of BX430105 at 0.032 ug/g. An RPD of 61% was reported.
As noted in Section 2 of this appendix, acetone is classified by the EPA as a common
laboratory contaminant. This is the likely source of this compound in this particular
sample. Overall there is excellent consistency of the VOC nondetect results.

TPHC. The sample pairs BX430105/BD430105 and BX43H109/BD43H109 were
also analyzed for TPHC concentrations. These concentrations were evaluated to
determine the precision of these results. The results of the duplicate pair
BX430105/BD430105 were both below the CRL. The results of the sample pair
BX43H109/BD43H109 were not as consistent with one sample reported at below
CRL and the other at 154 ug/g. The RPD of these results is 139%. The precision
shown for this method is mixed, given the results for the pairs of duplicates.

One duplicate water sample, MX2702X1, was collected from SA 27. Duplicate
results are presented in Table E16 in this appendix. The sample pair were analyzed
using the following methodologies: inorganics (USAEC methods SB01, SD09, SD20,
SD21, SD22, SD28, SS10), VOCs (USAEC method UM20), BNAs (USAEC method
UM18), explosives (USAEC method UW19 and UW32), nitrate/nitrite as nitrogen
(AEC method TF22), alkalinity, chloride/sulfate ions, and TPHC.
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EPA Region 1 guidelines were used to assess the RPDs of inorganics, BNAs, and
VOCs. These guidelines provide criteria as to whether there is good precision of the
results. :

Inorganics. The following elements were included in the inorganics duplicate review
for the SA 27 water sample MX2702X1: Ag, Al, As, Ba, Be, Ca, Cd, Co, Cr, Cu, Fe,
Hg, K, Mg, Mn, Na, Ni, Sb, Se, T, V, and Zn. : '

The EPA Region I criteria for the RPD of inorganic methods is 50% for soils and
30% for waters. The RPD of the reported results for all of the elements were within
the 30% limit. The range of RPDs for all elements was from 0% to 23%. The
biggest difference in concentrations was found in chromium results. The low RPD
values demonstrate consistency by the laboratory for all inorganic methods.

VOCs. USAEC method UM20 was used to determine the precision of measuring
VOC concentrations in duplicates of the water sample MX2702X1. No VOCs were
reported above CRL in either of the duplicate pair.

BNAs. USAEC method UM18 was used to measure the precision of the BNA
results in the duplicate water sample pair of MX2702X1. The were no BNA
compounds detected in either sample of the duplicate pair.

Explosives. USAEC methods UM19 and UW32 were used to measure the precision
of the reported concentrations of explosive compounds. The water samples
MX2702X1 and its duplicate were used to provide this information. None of the
compounds were detected above CRL in either sample. There was good agreement
of these nondetect results.

Other Methods. An evaluation was also performed on the results of the '
nitrate /nitrite as nitrogen, chloride/sulfate jon, TPHC and alkalinity analyses. The
water sample MX2702X1 was used for all methods.

USAEC method TF22 was used to measure the concentration of nitrate/nitrite as
nitrogen in the duplicate sample pair. Values of 187 pg/L and 840 ug/L were
obtained from the analysis. The RPD of these results was calculated to be 127%.
The lack of agreement for these results show poor precision by the laboratory in
performing this particular method.
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USAEC method TT10 was used to measure chloride and sulfate ion concentrations
in the duplicate sample pair of MX2702X1. There was good agreement of the results
for both ions because neither one was detected above their respective CRLs in either
sample. The CRL of chloride ion is 2,120 ug/L while that of the sulfate ion is

10,000 pg/L.

TPHC analysis was also performed on the duplicaté sample pair of the water sample.
Neither sample had TPHC concentrations above the CRL. The CRL was different
for the two samples because apparently there was a 1:5 dilution performed on one

of them.

Alkalinity results of the duplicate water samples varied by the RPD of 22%.
Concentrations were reported at 24,000 ug/L and 30,000 ug/L. These results
indicate good precision of the results.

E.3.2 1993 MATRIX SPIKES AND FIELD DUPLICATES

MS/MSD samples analyzed from the Group 2 and 7 Study Areas include
groundwater, surface water, and subsurface soil samples. Analyses were completed
on these samples for the following chemical classes of analytes: inorganics,
pesticides/PCBs and explosives. Matrix spike analyses were also completed for
alkalinity, hardness, TOC, and TPHC.

Inorganics. Inorganic matrix spikes included PAL elements: USEPA CLP guidelines
were used to assess MS/MSD recoveries. These guidelines specify an acceptable
recovery range for inorganic elements of 75 to 125%.

Five water samples were used to collect MS/MSD data. These samples include
MX4104X1, MXAF05X1, MXAF07X1, WX122700 and WX4110XX. For
groundwater samples MX4104X1, MXAF05X1, and MXAF07X1, there are filtered
and unfiltered inorganic MS/MSD results. The associated tables list results for
unfiltered samples first, followed by results for filtered samples. Computer generated
RPD results presented in the Table E17, "MS/MSD Quality Control Report", are
incorrect for sample MXAF05X1. The computer calculated RPD results on the table
are based on filtered versus unfiltered samples, instead of filtered versus filtered and
unfiltered versus unfiltered samples. Results have been manually corrected.
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The aqueous inorganic matrix spike recoveries of two hundred seventy-one of three
hundred ten possible results (87%) were within USEPA CLP limits. The recoveries
of elements which were not within USEPA limits were associated with the samples
MXAF(07X1, MXAFO05X1 and MX4104X1.

For the sample MXAF07X1, MS/MSD recoveries for aluminum, antimony, iron and
selenium were below the lower recovery limit of 75%. According to "Region I
Laboratory Data Validation Functional Guidelines For Evaluating Inorganics
Analyses, February 1989" spike recoveries do not apply when sample concentration
exceeds the spike concentration by a factor of 4 or more. Concentrations of
aluminum and iron were greater than 4 times the spike concentration in the original
sample and MS/MSD recoveries of aluminum and iron were not considered
estimated due to this fact. Sample concentrations for the unfiltered water sample of
MXAF(Q7X1 are potentially biased low for antimony and selenium because of matrix
effects.

For the sample MXAF05X1, MS/MSD recoveries were below the USEPA recovery
limits of 75% for the following elements: aluminum, arsenic, barium, chromium,
copper, iron, lead, magnesium, manganese, potassium, nickel, selenium, thallium, and
zinc. Sodium was the only analyte above the USEPA recovery limit of 125% for
sample MXAF05X1. Again due to the low sample spike concentration in relation
to the concentration already present in the sample, spike recovery criteria does not
apply for the following elements: aluminum, iron, magnesium, manganese, and
potassium. Based on MS/MSD data, sample concentrations for the water sample
MXAF05X1 may be biased low for arsenic, chromium, copper, lead, nickel, thallium,
and zinc due to matrix effects.

For sample MX4104X1 the only analyte which was outside of USEPA Region 1
Recovery criteria was the iron with a recovery of 125% .

There were no matrix effects observed for the samples WX122700 and WX4110XX.

Five soil samples were spiked with target elements for MS/MSD analysis. These
samples are BX410204, BXXG0512, BXXD0310, DX420500 and BXXJ0205. One
hundred seventy-two of two hundred twenty-four (77%) possible inorganic soil
MS/MSD recoveries were within USEPA CLP recovery limits for inorganics.
Elements for which at least one MS/MSD recovery was outside USEPA limits
include aluminum, antimony, arsenic, barium, iron, lead, magnesium, manganese,
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potassium, selenium, thallium, vanadium, and zinc. MS/MSD recoveries for some
of the above elements showed a large variability for some elements including high
and low results. The elements aluminum and iron showed low spike concentration
in relation to the sample concentration already present in the sample so spike
recovery criteria does not apply. MS/MSD soil data for the remaining elements for
which MS/MSD recoveries were outside USEPA limits are summarized below:

Antimony 1/10 64 to 103 3.5to 11
Arsenic 8/10 112 to 827 7.3 to 107
Barium 3/10 6.1 to 104 1.0 to 163
Lead 6/10 - 6 to 277 43 to 147
Magnesium 2/10 | 50 to 105 0.9 to 52
Manganese 6/10 3.9 to 721 3.0 to 180
Potassium 2/10 42 to 104 1.0 to 51
Selenium 8/10 31 to 91 2.0to 18
Vanadium 1/10 64 to 106 0.4 to 22
Zinc 1/10 73 to 110 1.61to 24

* Counted as outside USEPA limits if either the MS or MSD recovery was an outlier.

For the elements antimony, vanadium and zinc, one of ten MS/MSD recoveries was
just below the USEPA CLP limit of 75%. No serious matrix effects were attributed
to the recovery of these elements. For selenium MS/MSD data show consistent low
recoveries which are probably due to matrix effects. Sample concentrations of
selenium are potentially biased low due to these effects. Arsenic MS/MSD results
showed consistent high recoveries which are probably due to matrix effects. Sample
concentration of arsenic are potentially biased high due to these effects.

Recoveries for barium, lead, and manganese were less than the USEPA Region 1
rejection threshold of 30% in at least one spike sample.
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Pesticides/PCBs. Two soil sample and one water sample were used to determine
matrix effects for pesticides and PCBs. Criteria outlined in the POP (ABB-ES,
1992a) were used to assess recovery values. The criterion for pesticide/PCB
compounds is a recovery range of 60% to 150%. Spiked target analytes and
surrogates were evaluated.

The water sample used for MS/MSD analysis was WX122700. Twenty-eight of thirty-
three (85%) possible MS/MSD recoveries were within the recovery range. At least
one recovery for the surrogates decachlorobiphenyl and tetrachlorometaxylene were
outside of criteria. Recoveries of all target pesticide/PCB compounds were within
the USEPA surrogate advisory limits. For this reason, it was concluded that there
were no matrix effects demonstrated for the water sample used in the MS/MSD
analysis.

The soil samples used for the MS/MSD analysis of pesticide/PCB compounds were
BX410204 and DX420500. Sixty-one of seventy-two (85%) pesticide/PCB recoveries
were within the USEPA recovery limits. Six compounds were below the USEPA
surrogate advisory limits for DX420500, these were all associated with USAEC
Method LH10 for pesticides analysis. Five compounds were below the USEPA
surrogate advisory limits for BX410204, these were all associated with USAEC
Method LH 16 for PCB analysis. All recoveries outside of USEPA surrogate
recovery criteria were very close to recovery criteria except Aroclor 1016 for
DX420500 which had a recovery of 36%. In general, the MS/MSD data indicate
accurate measurements were obtained for pesticide/PCB compounds.

Explosives. Two soil sample and two water samples were used for MS/MSD analysis
of explosive compounds. Spike compounds and criteria used for the assessment of
the recoveries of these compounds were previously listed in Subsection E.3.1.

The water samples used for the MS/MSD analysis of explosives were WX122700 and
WX41100XX. Twenty of twenty-six (77%) possible results were recoveries within the
specified recovery ranges. All recoveries outside control limits were associated with
the sample WX4110XX. The recovery associated with one sample of this MS/MSD
pair was consistently outside the limits. The RPDs of the MS/MSD results for
WX4110XX were also high, ranging from 68 to 118%.

The soil samples BX410204 and DX420500 were also spiked with the explosive
compounds. A total of twenty-eight recoveries were obtained and one hundred
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percent of them were within the specified recovery range. This indicates that there
were no matrix effects for the soil sample used for the MS/MSD analysis.

VOC and SVOC

1993 VOC Surrogate Recovery. VOC surrogate recovery data for samples collected
during the 1993 Fort Devens SSI are presented in Table E18. Recovery criteria for

surrogate recoveries were specified in the POP, Volume III and are summarized in
Subsection L.3.0.

Recoveries of 1,2-dichloroethane-D8 for water samples ranged from 102 to 134%.
The average recovery of this surrogate was 112%. Eighty-one of one hundred thirty-
five (60%) possible recoveries were outside of the limits specified for 1,2-
dichloroethane-D4. Outlier recoveries were all greater than the upper limit of the
acceptable range for this surrogate suggesting that there is a slightly high bias of
VOC concentrations for the water samples.

Recoveries of 1,2-dichloroethane-D8 for soil samples ranged from 80 to 112%. One
hundred percent of these results were within the specified range for soil recoveries
of this surrogate.

Recoveries of 4-bromofluorobenzene for water samples ranged from 72 to 102%
with an average recovery of 90%. One hundred thirty-nine of one hundred fifty-
seven (89%) results were within recovery limits. All outlier recoveries were below
the lower limit of the specified recovery range.

Soil sample recoveries of 4-bromofluorobenzene ranged from 94 to 134% with an
average of 109%. Sixty of sixty-two (97%) recoveries were within acceptable limits.

Water sample recoveries of toluene-D8 ranged from 78 to 102%. One hundred forty-
nine of one hundred fifty seven (95%) recoveries were within limits specified in
Table 3-5.

Toluene-D8 recoveries for soil samples ranged from 88 to 130% with an average of
106%. Fifty-six of sixty-two (90%) recoveries were within acceptable limits.

Overall, VOC surrogate data indicate that the majority of recoveries were within
acceptable recovery ranges. No clear bias was observed as a general trend for all

ABB Environmental Services, Inc.

W099521APP.E 7053-15

E-40




APPENDIX E

surrogates. This indicates that matrix effects were minimal and that the VOC
method produced accurate results for soil and aqueous samples.

1993 SVOC Surrogate Recovery. SVOC surrogate recoveries for the Fort Devens
SSI are presented in Table E18. Recovery criteria for surrogate recoveries were

specified in Subsection E.3.0.

Surrogate recoveries of water samples for 2-fluorophenol ranged from 17 to 130%.
Eighty-seven of one hundred nineteen (73%) of these recoveries were within the
specified recovery range. Outlier recoveries were both above and below this range.

Soil sample recoveries for 2-fluorophenol ranged from 28 to 149%. Forty of fifty-
nine (68%) of these recoveries were within acceptable limits.

Water sample recoveries of phenol-D6 ranged from 36 to 150% with an average of
66%. One hundred eight of one hundred nineteen (91%) recoveries were within
specified limits.

For soil, forty-five of fifty-nine (76%) surrogate recoveries of phenol-D6 fell within
acceptable recovery limits.

For the surrogate 24,6-tribromophenol, one hundred percent of the recoveries from
water samples were within the specified recovery range. One hundred percent of soil
recoveries of this surrogate were also within acceptable limits.

Recoveries of nitrobenzene-D5 ranged from 22 to 130% for water samples. One
hundred eleven of one hundred nineteen (93%) recoveries from water samples were
within the specified range. Soil sample recoveries of nitrobenzene-D5 ranged from
22 to 130%. Fifty-three of fifty-nine (90%) surrogate recoveries were within
acceptable limits.

For the surrogate 2-fluorobiphenyl one hundred percent of the recoveries from water
samples were within water recovery limits. Fifty-seven of fifty-nine (97%) recoveries
for soil samples were within soil recovery limits.

Recoveries of the surrogate terphenyl-D14 were within respective limits for one
hundred percent of water and soil samples.
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The SVOC surrogate data indicate that, in general, there were no matrix problems
associated with SVOC samples collected during the 1993 Fort Devens SSI.

. Duplicates. Duplicate sample data for the Group 2 and 7 Study Areas were collected
during the 1993 Fort Devens SSI (including subsequent rounds of groundwater
sa.mphng) are presented in the Table E17. Duplicate prec151on was measured for
inorganics, VOCs, SVOCs, and explosives. Duplicate.precision was also measured
for data obtained from analyses of nitrite /nitrate as nitrogen, chloride/sulfide ion,
TOC, TPHC, TSS, alkalinity and bicarbonate ion. It is important to note RPD
calculations based on two samples with non-detect results have been calculated and
presented on the table. These RPDs are not discussed in this evaluation. The
second error occurred with inorganic aqueous RPD results for MX4103X1. The
computer generated RPD values based on filtered versus non-filtered concentrations,
instead of filtered versus filtered and unfiltered versus unfiltered concentrations due
to errors in the field sample number. Correct RPDs have been included.

Inorganics. USEPA Region I guidelines were used to assess the RPDs of the
inorganic data. These guidelines specify RPD goals of less than 30% for inorganic
water concentrations and 50% for inorganic soil concentrations.

The dissolved and total concentrations for four groundwater samples and total
concentrations for two surface water samples were compared with those for their
respective duplicates. The water samples used were MX1302X1, MX4603X1,
MXG308X2, MXXJ01X1, WX121800, and WX420700. The RPDs. of 200 of 224
(89%) possible duplicate results were below 30%. Elements for which USEPA
Region I precision goals were not met are presented below:

ELEMENT | FREQUENCY RPD EXCEEDS 30% |  RPD'RANGE
Antimony 1/6 0 to 44%
Aluminum 2/10 0to 57%

Arsenic 2/10 ’ 0 to 68%
Barium 1/10 0 to 36%
Copper 1/10 0to 51%
Chromium 1/10 0 to 43%

ABB Environmental Services, Inc.
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'FREQUENCY. RPD EXCEEDS 30% | - RPD RANGE

1/10 0to 51%

"4/10 0 to 100%

Lead 4/10 0 to 156%

Manganese 2/10 0 to 109%
Nickel 1/10 0to31%
Potassium 1/10 0 to 66%
Vanadium 1/10 0 to 42%
Zinc 2/10 0 to 89%

The outlier RPDs for the majority of the results are just barely above the USEPA
Region I limit of 30%. Overall, the duplicate data indicate that there was good
precision of the inorganic water results.

The concentrations of six duplicate pairs of soil samples were also assessed for
precision.  These duplicate samples are BX410230, BXXJ0210, BXXH0512,
BXXH1025, DX420900 and DX410800. The RPDs of one hundred thirty-two of one
hundred forty concentrations (94%) were below the USEPA Region I limit of 50%.
The majority of RPD values that exceeded USEPA Region I criteria were calculated
from values that were near or at the detection limits of the associated analyte, we
would expect the analysis to be less precise in this area. The low frequency of RPDs
which exceed 50% indicate that there was good precision of the soil inorganic
concentrations. :

VOCS. The precision of VOC concentrations for two water samples was assessed.
These samples are WX121800 and WX420700. The only RPD value calculated that
exceeded USEPA Region I guidelines was 1,2-dichloroethane for WX121800, which

had a RPD value of 50%. The precision demonstrated by the laboratory for target
VOCs was good.

The precision of soil VOC concentrations was measured using seven samples;
BX410230, BXXJ0210, BXXH0512, BXXH1025, BXX00110, DX420900,and
DX410800. One hundred sixteen of one hundred seventeen (99%) RPDs were 0%.

ABB Environmental Services, Inc.
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The RPD calculated for acetone concentrations of DX410800 was 127%. Acetone
was identified as a method blank contaminant in previous discussions. RPD data for
soil VOC concentrations indicate that there was good precision of the nondetect
results.

SVOCs. The precision of SVOC concentrations for two water samples were
measured. These samples are WX121800 and WX420700. Only one RPD value
calculated exceeded USEPA Region I criteria. Sample WX121800 had a RPD value
of 54% for Caprolactam, a non-target compound. The data indicate that there was
little variability of the target SVOC duplicate concentrations.

The precision of SVOC concentrations for seven soil duplicate samples was
measured. These samples are BX410230, BXXJ0210, BXXH0512, BXXH1025,

BXX00110, DX420900 and
DX410800. RPDs for concentrations of detected SVOCs are summarized below:

COMPOUND |~ RPDRANGE
. Bis (2-ethylhexyl)phthalate 0 to 64%
Di-n-butyl phthalate 0 to 148%
Fluoranthene Oto 142%
Phenanthrene 0 to 138%
Pyrene 0 to 143%

Bis(2-ethylhexyl)phthalate and di-n-butyl phthalate were both identified as laboratory
contaminants in the method blank discussion. The RPD values for fluoranthene,
phenanthrene, and pyrene represent inconsistencies of the concentrations for samples
DX410800 and BXXHO0512. This may have been due to non-homogeneity of the
compounds throughout the sample matrix and data should be considered estimated.

Explosives. Three duplicate water samples from Group 2 and 7 Study Areas were
used to measure the precision of the concentrations of explosive compounds. These
samples are MX1302X1, WX121800 and WX420700. One hundred percent of the
RPD values were 0% indicating that the results were consistent in showing a lack of
contamination with these compounds for the water sample.
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Three duplicate soil samples from Group 2 and 7 Study Areas were used to assess
the precision of concentrations of explosive compounds. These samples are
BX410230, DX420900 and DX410800. One hundred percent of the RPDs were 0%
indicating that there was good agreement of the concentrations of explosive results.

USEPA Methods. A precision assessment was also completed for concentrations

of the following analytes: TOC, TPHC, TSS, alkalinity , bicarbonate ion,
nitrate /nitrite, TKN, total phosphate, chloride ion and sulfate ion.

Five duplicate soil samples were used to determine the precision of TOC
concentrations. These samples are BX410230, BXXJ0210, BXX00110, DX420900
and DX410800. RPDs of the concentrations of these samples ranged from 53% to
181%. This indicates a high degree of variability in TOC reported values and
results should be considered estimated.

Four duplicate sets of soil samples were used to determine the precision of TPHC
concentrations. The duplicate soil samples which were analyzed include BXXHO0512,
BXXH0125, BXXJ0210 and BXX00110. The RPDs of the TPHC concentrations for
these samples ranged from 1.0% to 64%.

Seven water samples were used for the duplicate analysis of TSS concentrations. The
samples used for this analysis are MX1302X1, MXXJ01X1, MX4103X1, MX4603X1,
MXG308X2, MXXJ01X1, WX121800 and WX420700. RPDs for concentrations of
these samples range from 0 to 43%.

One duplicate set of water samples was used to determine the RPD of alkalinity
results. The water sample used for the duplicate analysis is MXG308X2. One of the
duplicates had a detection of 6 ug/L while the duplicate sample concentration was
below the RL of 5 pug/L. Since the detection is so close to the RL; the difference
of the results does not appear to be significant.

One duplicate set of water samples was used to determine the RPD of bicarbonate
ion results. The sample used for precision analysis was MXG308X2. One of the
duplicates had a detection of 7.3 ug/L while the associated sample concentration was
less than the RL of 6.1 ug/L. The RPD of the results is 18%.
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Four duplicate set of water samples was used to determine the RPD of nitrate/nitrite
results. The samples used for the precision analysis were MX1302X1, MXG308X2,
WX121800 and WX420700. RPD values ranged from 0 to 128%.

Three duplicate sets of water samples were used to determine the RPD of total
kjeldhal nitrogen results. The samples used for the precision analysis were
MX1302X1, WD121800, and WX420700. RPD values ranged from 0 to 15%.

Three duplicate set of water samples was used to determine the RPD of total
phosphate results. The samples used for the precision analysis were MX1302X1,
WD121800, and WX420700. RPD values ranged from 8.8 to 21%.

Four duplicate set of water samples was used to determine the RPD of chloride ion
results. The samples used for the precision analysis were MX1302X1, MXG308X2,
WX121800 and WX420700. RPD values ranged from 0 to 15%.

Four duplicate set of water samples was used to determine the RPD of sulfate ion
results. The samples used for the precision analysis were MX1302X1, MXG308X2,
WX121800 and WX420700. RPD values ranged from 0 to 8.3%.
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TABLE 2
SUMMARY OF CERTIFIED REPORTING LIMITS
OF VOLATILE ORGANIC COMPOUNDS
FORT DEVENS, MA

CERTIFIED REPORTING EIMIT
: o USATHAMA METHOD UM20 “/USATHAMA METHOD LM19
.COMPOUND WATER ANALYSIS .7 SOIL ANALYSIS
S e (ug/L) L (e
1,1,1-Trichloroethane 0.5 0.0044
1,1,2—Trichloroethane 1.2 0.0054
1,1—Dichloroethene 0.5 0.0039
1,1-Dichloroethane 0.68 0.0023
1,2—Dichloroethene (total) 0.5 0.0030
1,2—Dichloroethane 0.5 0.0017
1,2—Dichloropropane 0.5 0.0029
Acetone 13 0.017
Bromodichloromethane 0.59 0.0029
Cis—1,3—dichloropropene 0.58 0.0032
Vinyl acetate 83 0.0032
Viny! Chloride 2.6 0.0062
Chloroethane 1.9 . 0.012
Benzene 05 0.0015
Carbon Tetrachloride 0.58 0.007
Methylene Chloride 2.3 0.012
Bromomethane 5.8 . 0.0057
Chlormethane 3.2 0.0088
Bromoform 2.6 0.0069
Dichloromethane 23 0.012
Chloroform 0.5 0.00087
Chlorobenzene 0.5 0.00086
Carbon Disulfide 0.5 0.0044
Dibromochloromethane 0.67 0.0031
Ethylbenzene 0.5 0.0017
Toluene 0.5 0.00078
Methyl Ethyl Ketone 6.4 ' 0.070
Methyl Isobutyl Ketone 3.0 0.027
Methyl—n—Butyl Ketone 3.6 0.032
Styrene 0.5 0.0026
Trans—1,3—~Dichloropropene 0.7 0.0028
1,1,2,2—Tetrachloroethane 0.51 0.0024
Tetrachloroethane 1.6 0.00081
Trichloroethene 0.5 0.0028
Xylene ‘total) 0.84 0.00LS
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TABLE 3
SUMMARY OF CERTIFIED REPORTING LIMITS
SEMIVOLATILE ORGANIC COMPOUNDS
FORT DEVENS, MA

e .. CERTIFIED REPORT!NG LIMIT .
o S USATHAMA ME’I‘HOD UM20. USA'I'HAMA METHOD LM19
SUD U NATER ANALYSIS  SOIL ANALYSIS ’
: NN : R R (ug/Ly S . ...:(ug/g)
1,2,4—Trichlorobenzene 1.8 0.04
1,2—-Dichlorobenzene 1.7 0.11
1,3—Dichlorobenzene - 1.7 0.13
1,4—Dichlorobenzene 1.7 0.098
2,4,5—Trichlorophenol 52 0.1
2,4—Dichlorophenol 2.9 0.18
2,4—Dimethylphenol 5.8 0.69
2,4-Dinitrophenol 21 12
2,4-Dinitrotoluene 4.5 0.14
2~—Chlorophenol 0.99 0.06
2—Chloronaphthalene 0.5 0.036
2~Methylnaphthalene 1.7 0.049
2—Nitroaniline 43 0.062
2—Methylphenol 39 0.029
2—Nitrophenol 37 0.14
3,3—-Dichlorobenzidine 12 6.3
3—Nitroaniline 4.9 . 0.45
2—Methyl—-4,6—Dinitrophenol 17 0.55
4-Bromophenylphenyl ether 42 0.033
3~Methyl~4—Chlorophenol 4.0 0.095
4~ Chlorophenylphenyl ether 51 0.033
4—Methylphenol 0.52 0.24
4—Nitroaniline 52 0.41
4--Nitrophenol ' 12 14
Acenaphthene 1.7 0.036
Acenaphthylene 0.5 0.033
Anthracene 0.5 0.033
bis (2— Chlorethoxy) methane 15 0.059
bis (2— Chloroisopropyl) ether 53 0.2
bis (2— Chloroethyl) ether 19 0.033
bis (2—Ethylhexyl) phthalate 4.8 0.62
Benzo(a)anthracene 1.6 0.17
Benzo(a)pyrene 4.7 0.25 -
Benzo(b)fluoranthene ' 54 0.21
Butylbenzylphthalate 3.4 0.17
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TABLE 4

SUMMARY OF CERTIFIED REPORTING LIMITS

OF INORGANICS
FORT DEVENS, MA
R DT [ USATHAMA = .. CERTIFIED -
" PARAMETER. " METHOD - ' . ‘REPORTING. .
R /NUMBER : . LIMIT
ALUMINUM (Al) WATER $S10 ICP 141 uglL
SOIL 1816 ICP 235 ug/g
WATER $S10 ICP 38 ug/L
ANTIMONY (Sb) SOIL Js16 ICP 7.14 uglg
WATER SD28 GFAA 3.03uglL
SOIL ID25 GFAA 1.09 ug/g
ARSENIC (As) WATER sD22 GFAA 2.54 ug/L
SOIL D19 GFAA 0.25 ug/g
BARIUM (Ba) WATER S$S10 ICP 50 uglL
SOIL 1516 ICP 5.18 ug/g
BERYLLIUM (Be) WATER $S10 ICP 5.0 uglL
SOIL 1816 ICP 0.50 ug/g
CADMIUM (Cd) WATER 510 ICP 4.01 ug/L
SOIL 1516 ICP 0.70 ug/g
CALCIUM (Ca) WATER $S10 ICP 500 ug/L
SOIL 1S16 ICP 100 ug/g
CHROMIUM (Cr) WATER $S10 ICP 6.02 ug/L
SOIL J1S16 ICP 4.05 uglg
COBALT (Co) WATER S$S10 ICP 25 ug/L
SOIL 1816 ICP 1.42 ug/g
COPPER (Cu) WATER $510 ICP 8.09 ug/L
SOIL 816 ICP 0.965 ug/g
IRON (Fe) WATER SS10 ICP 42.7 ug/L
SOIL 1516 ICP 3.68 ug/g
WATER $S10 ICP 18.6 uglL
LEAD (Pb) SOIL Js16 ICP 10.5 ug/g
WATER SD20 GFAA 126 uglL
SOIL D17 GFAA 0.177 ug/g
MAGNESIUM (Mg) WATER S$S10 ICP 500 ug/L
SOIL 1s16 ICP 100 ug/g
MANGANESE (Mn) WATER $S10 ICP 275 ug/L
SOIL J1S16 ICP 2.05 ug/g
MERCURY (Hg) WATER SBO1 CVAA 0243 ug/L
SOIL JBO1 CVAA 0.05 ug/g
NICKEL (Ni) WATER $S10 ICP 343 ugL
SOIL 1316 ICP 171 ug/g
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